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421ABSTRACTS / Developmental Biology 306 (2007) 411–426mutation maps to proximal mouse chromosome 18, and
“Heartburn” has been mapped to a 20 MB interval on
chromosome 13. The characterization of these new models
and the identification of genes associated with these phenotypes
will provide us with important insights into the mechanisms of
diaphragm development.
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In mice, the parathyroid and thymus glands develop from
shared primordia that form from the third pharyngeal pouch. At
E 11.5, the parathyroid and thymus are morphologically
indistinguishable, but can be marked with two organ-specific
transcription factors: Gcm2 andFoxn1. Gcm2 is expressed in the
presumptive parathyroid domain from E9.5. Consistent with its
expression pattern, Gcm2−/− mutant mice are aparathyroid.
Analysis of the third pouch-derived primordium in Gcm2−/−
mutants showed that the parathyroid gland was present prior to
E12.5 and was lost due to apoptosis between E12 and 12.5.
Additional gene marker analysis excluded the possibility that
Gcm2 is required for pouch patterning or for the establishment
of the parathyroid domain, but did find evidence for a
requirement forGcm2 in differentiation and subsequent survival
of parathyroid cells. Previous research from our lab has
implicated Shh in the regulation ofGcm2, which is undetectable
in Shh−/− mutant mice. Changes in expression of Gcm2
suggest that a Shh gradient is responsible for establishing the
location of Gcm2 expression. Analysis of the Shhflx/flx allele,
which exhibits a reduced range of diffusion, did not reveal any
phenotypic change at E11.5, and demonstrated PTH expression
at E12.5, indicating normal parathyroid differentiation. Addi-
tionally, analysis of the ShhN allele, which demonstrates an
extended range of diffusion, revealed concurrent expansion of
Gcm2 and Tbx1 expression, supporting a role for Shh in
regulating parathyroid organogenesis. Thus, the data support
our model in which Shh regulates Gcm2 expression in a
concentration-dependent manner.
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The development of a functional thymic microenvironment is
dependent on crosstalk between thymic epithelial cells (TECs)
and lymphoid progenitor cells (LPCs). Recent studies have
implicated the developing thymic vasculature in crosstalk with
TECs, thereby contributing to structuring of the complex thymic
architecture. However, little is known about the initial immigra-
tion of endothelial cell precursors (EC) into the thymus. In this
study we investigate the effects of Foxn1mutations on temporal
immigration of ECs into the thymus. Our lab has previously
reported the generation of a hypomorphic Foxn1 ‘knock-in’
allele, Foxn1D, in which a portion of the N-terminal domain was
deleted by alternate splicing. The Foxn1D/D strain is character-
ized by a thymus specific phenotype in which TEC differentia-
tion is arrested and cortical and medullary domains do not form.
Cryosections of E12.5–14.5 Foxn1D/D thymi were stained
using antibodies directed against Cytokeratin (TECs) and VE-
Cadherin (ECs). Our data show that ECs enter the thymus at
E12.5–13.5 in Foxn1D heterozygotes. In contrast, ECmigration
to the thymus was normal, but immigration of ECs into the
thymus was delayed up to 2 days in homozygotes. Our data
suggest that Foxn1 is necessary in TECs for EC entry into the
thymus and proper thymic vascular formation. Microinjection
studies are being conducted to determine when the cardiac
vasculatures connect to the thymus.
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In mice, the third pharyngeal pouch is patterned into thymus
and parathyroid organ domains by E10.5. Organ primordia
form from the third pouches at E11.5. At this time the thymus
rudiment contacts both the surface ectoderm and pharynx. Our
lab has shown that the thymus separates from the ectoderm and
pharyngeal endoderm by apoptosis by E12.5 and migrates
ventrally until reaching its final position above the heart at
E14.5. In this study we are investigating the role of AP2-α in
thymus development. The transcription factor AP2-α is
expressed in ectoderm, mesenchyme, and neural crest cells
and is involved in the closure of the ventral body wall and the
neural tube. Our data show that in AP2-α mutants the thymus
